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tra— :&|6l©ai?-«^^FX 1, FX2$:^i;;Sli-?). 
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b. 
u. 

tt. gBfc8Sns-fe>XliafCi;0. StflB/N'^f TXfi8|?■ 
MfiB^ 1 CD U - HmffiaSli, SSIB^ 1 ©its/m^ V- 
[^*« 3 ] listed 2 tCsS® s nfc h > ^/uss^sst 

sfrsm 2 (73 u - FSffiSKtt. wtsm 2 osffi/JSft 

)i \^wzmn^±:>7.mmf}mm/-<'{ TT^m^tm-:^ 

m/m%i^-)v \^m<D-mzvi^mzi^ur^ h >^)v 



CIS*]©?] iS5fc]S4*fc«5®{5ItlA^lwlS«^nit 

SBtt. mi'p'L>'m<oh-miz&:sr^h>^)i^m%m.m.^ 
— ;p Kgc&ut«rB2m 2 ® u - KmaaJcDPaitc^ 

Btriam^A'-l'TX^att, A--fTX#^#St. AWT 
Xfig^^JtBt*^^. 

wiBA'-i' 7x{^#^att. H9faA--i' 77.mm-mmm\zn 
Msa/w Txmi?-i^#a«, tfiSB7 u -stcAw txji 

^. BtrtB7^-yi7X;tf'r Fa5(l-)«A^*7^-v^'Xyp- 
:/gU^«I^L, mr8B75-yi:7xyP-ygl5ttHf|fBm«/\' 

1 1 ] mim 1 9 a)Mn*^tci2«$nfc 
«fiiaa«A*'f Tx^ati. A-fTx^-^^at. a-tt 

xm#g|5^St, 7^-yi7X;tf-f HBi^-&^^. 

Mfa/N'-r TxM-^^ai±. miBA-'f Txj^^ig#^ic/\' 

TXKi!is9ija-rs fco-ras o , 
ttrfiA-i-yxa^f-si^stt, 19137 u -hjcaw txss 

Mia7^:yi7x:tf-f HStt, sstaA-f Txa#ig#Mo 

A*'fTX«#<o:*lRli:3£M-rsj;-5»cbT. SftEA-fT 
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Hat2K*-ttSU«^tt. it*:^ 1 TiS 1 0 CDf5Itl*^CfB« 
H. 

[m:^m 1 3 ] 1 2 {::S«$itfc»ttfia[a'\ 

[a*^ 1 4 ] 1 3 tzmm^tifzmmm^^ y 

mam 1 <o)KttKS:af«rfem 2 ©^tti^tt, -en-^-'n© 
m:Mm 1 5 ] 1 3 izi£Wi^titzmmm%^ y 

0. 

mf3\zf^^i.x\,^^nmm.%^y k. 
mi2»Km^'\-y M*« 1 27bm 1 5 «<sin*^jz 

m.9,^y KgM. 

mim 1 7 ] mst^ y Kg® ^^5^^- x i ^ 

[0 0 0 1] 

H. m.m.^y\^mm.mm%v^^7.i7m^\zm-r^. 

[0 0 0 2] 



{^^(D^Wl] /N-K7^-<Xi7 (HDD) ©igJ^S-ftfC 

R ^^fi ;i fcJ^ S CD i L-xa g S nxLi ^. 

<r>ii&nnmz^-^\^xmtt^m.Mi.^m^, 

[0 0 0 3] TMR*^(C*3t.iT«. 1 2 %R±®gin; 
/<CTMR*^«. Xlf>A•;^y^ (Spin ValveM. iy.T 

svm.tmr^) ^m^^tc-\L>-^\zi^t)^'^wR<D±i> 

MK^\i'&m.±m±i)^^^i^m.t^^y \^m'i^(nm%i3m 
ifi. n.mm(r>m-^:fjmznm^m-wm^Wim^^i^^ 

[0 0 0 4] TMR^^^^lKa.'v-y K«itfc;S:fflUfct¥ 
U. S. P. 5. 729. 410, U. S. P. 5. 898. 547. U. S. P. 5. 

898,548. U. S. P. 5, 901. 0187ici*(clB®$nT^i-5. dtl 

i<D'jknxit, ^tLTm^^Ammi,z^mx^^<i:3 
tz&mmj.^mi>m^^tiri,^^. u*^Li^t*te>. mm 
ms.^m\znT^TMRmn.^y\^<om^mmiit. j;o 
m^rj.h(Dtf£r), ^mzhmi-Tm^mx$>^TMR 

[0 0 0 5] M^i-£. TMRm^^mmmn^y h©^ 

«i«-r-5/cJ6fC. ffii&TagT*^. TMRmT<^)Jl 
^. mgifUKESietCgitn-SfcSf). OMR'S >;/ Htlffitt 
izm^^^\Z/\-li-7-if^yh^m»^it^t. TMR 

>^)i'/'i>j7mizmmAmtiu<rs.i>, -f-w^^TMR 

[0 0 0 6] :i(D^ofj.:it^m-f^tzit). U.S. P. 5. 72 

9. 4ioii. A— h'-ry^-y ht.TMRm'^ff>m^»i^m 

m^tV. -7=yy^7s-fu--:r^(D^^-^^ h^yi7<m 

JStt)lS:JgfiKTS«!3t£S3SLfc mmW^l 1-17 1 
8 6 9^) . 
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[0 0 0 7 ] b*^b7^cf*st>, mm(nm^m.i\:iz^^K ^ 

S(CMJ*:$-ti-^fci6(Ctt< TMRSg^«0. 4X0. 4 
[0 0 0 8] 

mmAm»:i'^^tt^wkm] :^mm(Dwm\t. mis 
mmimizmmT'^^TMRm^. mm&n.'\y h*. m 

[0 0 0 9] *^£W©=fe5-0(7)ilStt, 
[0 0 10] 

[ii^*<?Fi^-r-5Acii6ro#ei zi<D^^uwiim^m»:r 
^Tztbiz. ^mM\z^^TMRm^it. ^miihy^ji 

[0011] mumi.^ h >^;i/?i:^Ktt. h>t-;uA* 
'jT®^, y^)—mh\±y)^mt\z^^-zik/vtmM^ 

[0 0 12] mmw.i<nmn.m\^. w\iz^m.'Avy^)v 
mzmM.m\zmm-t^. 

[0013] hSIB^ 1 CD««S*;fc«m 2 

[0 0 1 4] *5g§gtcfl^^TMR^^i±, ^/h 
>^;^A' u TS/ tr > K« t i/i p ^ ssjm 

> \^m<r>m<r>m^(r>^nnm\zm^ ur^ftTs (t m 

T, TMR^^^{Cgitn-5«d5*fctt^®^{L^^-^m-r 

[0 0 15] ie-WM\z%^TURm=?-\t. m.m.n^77. 



[0 0 1 6 ] 2^^B^(C^^TMR*^H. miWiimi 

h >^)vm^m^-^m\zmw^nm^^m'& v 

y^-)vi^)iWM\zm%m\zmm\^, n.mm'&.zmm.'y-)v 

)v^^m\zmm.m\zmm-t^, se-^x, m 1x0^^20 
mm.m\z^r)^ ^w&vy^)mwmi\z±.>7.m,m.^ 

[0017 ]-HSiESg 1 <D»«Jl*fc«^ 2 

:^j:<<ht)-5&«. SeJc8itn-g>-fe>X««!gtCii3. WIB 

T. mioymmm^tz\-m2(Dmn.m\zm.n^-t.y:xm. 
[0 0 18] ziDrzub, i^mmim\zMfBi^T. tmr 

-f TXm^^BJJjn-r-SA-KVi^^-;/ h^K^lSttK© 
-y-f X;5^*Si/h$n/!:«^t). -7 U -g{C+5i-;5:A*-1' 

[0 0 19] *^Bqii. s/t, ^mi^hy^jimmmiz 

[0 0 2 0] 

[mmomm<^mm} mnt.:^^m\zm^TMRm^o) 
-mmm^^-r^mm. m2\t.mi iz^vrcruRm'^ 
(D^^iti^^mm. mai^mi. m2iz^i,tzrMRm 

^roiEffi»T®EI. 0 4«0 3CO4-4^tC?Q-ofcff®ia 
{C*5t»T. A-y5^>^T^Sn;tgB5J'©^ffltt, -fe^S 

y i7 xmTf£^4^m^mmmiz^-:}xmt)nxi^^. 

[0 0 2 1] ia^^nfcTMR*^H. ^fiStth>^>'l' 
m^Blt, «8SCAW7X^©2 1, 2 3, 2 4<i:, ^ 

[0 0 2 2] m3. A^^mt^t. ^^tth>^;i'?i 
*igi(i, vy^}vn^)7mi It:. y^}—mi2t. 

e>HMl 3i:5:-&tr. h >^;p/t 'J 1 IJi. 

-mi 2i:h">h*^l 3 tClioT^^^nTUiS. 

[0 0 2 3] 7 u -B 1 2 tt, m%mm-r:$>^i^mm.m 
\zi^s^\^xmitcD^^mmh-t^. sfc, tf>KHi3 

Tl^i-S. ^-CDfcJ6, fc;>HB 1 3CDaft;Srtf>^ 

>i'-r^fc«6<Dti>ih*6g 1 4A^\ h*>K^13coh> 

^;uA-'jTBi 1 i:jg-r-5(aits>c*offi{ca«^n.5. 
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-mi 2. h>^)wv)Tmi iRzfb^yi^mi 3<Dm 
[0 0 2 4] 2(75jp$«. mzm^-^tiu^^ 

j55. l~8nm. jff^K«, l~6nm. cfcOJfSU 
tJS. 1 nm^Sttfj^St. A-f 7X«^SI3fg 2 1 ©Is 

(0 0 2 5] 2-^t;>K)ll 3^«fie-r-5« 

$?iL<. fi«l;^.«, Fe> Co, Ni. FeCo, NiFe. CoZrNb, 

~8nm, Jf*L<ttl~4nmt$n-5. IKJ?*W< 
mi summit, 1~1 Onm. »*L<t42~5nm 

[0 0 2 6] tf>Kgi 3«)jafl:Sre>ih«e>-r-5f>it 

•5. 6 0~5nmSa?i^fns. 

[0 0 2 7] h>:?.;PA*iJTBl 1 «. AhOs. NiO, Gd 
0, MgO, 13205. M0O2. Ti02, W02^*^e.«fiE$n-5, K 

-^u^t^ i; ^ i 'J - ^7 mmA^m^nx u * t^jF* b < ?jc 

^\ — 0. 5~2 nme^i$n-5<. 

[0 0 2 8] *:^?^{Ci5l>T, 7'J-B12^, C^JA 
tf. NiFeS WS2nm) /RuS WSO. 7nm) / 
NiFeg (J1^2. 5nm) C0 3 B?«gft:-CCsj^$n-5^ 
fiK7iU<K5 (synthetic ferrimagnet) tT-SClit) 
»*bl.i!i^<D-OT^-&. c:®i©^{C«, ±T©NiFe 
B*3j:iytNiFeS®K<k;5r|6]tt-€-n-?n, SVMCjS»::&|6j<i: 

10 0 2 9) ±m^m{th>^)i^mmiiziit,^T. b 

>*;i'A*U TS 1 1 ^g^tf 7 'J -» 1 2 t h"> HB 1 3 

ill I'^mn^hy^jmmA^. yj-mi 2RUi^> 



> He 1 3 ©a{kCD:^f[6]tt@^T*^*^\ 7 u-s 1 2 

10 0 3 0] 1^^/NVTX^^2 1 . 2 3. 2 4 H, y 

T. ^JgtajTtt. /\'^TXKI?-s^i^@2 It. /\'-fT7, 
{^-^^^2 3. 2 4t€r#T^. ?Sfl8ft h >^^;U?i^m 

1 tiA-f 7xm5?-K@@ 2 i(D-mizHm^tix^^^. 

2 . h >^-.;PA*'j 1 1 s,z>'f> 1 3 (DMizmm 

^nxt^-SOT. 7U-^l 2*V\-'f ZXei^iSaSjl2 

[0 0 3 1] /NW Y7.H^^^ 2 3, 2 4 tt. TX 
C8^FXco;^|6jX-e^T. A-f 7Xfia^«3l«2 lODji^ 
S^fC. ^iS14l->;^^;l.?^mKl*^e.raBI*IHTT, fit;! 
enTU^^. A''rTXf^-^^i&2 3. 2 4l:J:oT^^ 
$nfc/N--rZXfi8#FXH, A--r7Xfi8#l§agB2 1^ 
^hLT. 1 2CE|l»n$tl-5. A'fTXM-^^© 

2 3. 2 4tt. ^^mtifm. si^m\^mm. sfctsR 

[0 0 3 2] mi (OJi®gA«. h >^;i^mM 

m 1 (ommmizsis-^ti, h >^)i^^^m i izm 
simzmmr^o ^-^x. f^iRzsm2<DmmmA. b 
tcjco. mm^h>^)u^sbmmnz-ii>7^mi^i s^m 

[0 0 3 3] ^mm<Dm-t. mm^ h >^jummm i 

7'J-B12. h>^;i^AUTBl lStJftf>K® 

1 3<Dmizmm-^n. tf>KBi 3©jbfctf>ifca6Bi 
h >^)i^mm 1 %n-( T7.mwmmm 2 1 (D-m\z 
')-mi 2 \zm-r^;-^-< rxmrn^mmm 2 i\zmv. 
[0 0 3 4] 'mi(r>mm.mf^^tz\t^2<DmnmB(D'p 

ts.< t^—:)S\t.. gEtc8Sn-2)-t:>X««SE I Sfc«tr), 

n-iTT.m^Fxhn-ii^nmm-^^Fxi sfc«F 

X2S:^i;$-&^, fifoT. mi<D««BASfcHm2 
W^«SBlCgiEnS-fe>xmgiE I S«f^-5®|?.^5^FX 
1 Sit tiF X 2 LT, 7 U -B 1 2 {CBlftJ-T-^^ 

A'-r TXfiS^F X ^m^t^ Z hi)^X^^, 

[0 0 3 5] z.<Dtctb. ^mmmm\zm^^Lx. tmr 

JCA*-f TXm^FXi£:EnJn-r-5A-K-7i?'^-> h-^K^ 
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[0 0 3 6] m7R^mm\zii\^^x, m i (DmnmAikzf 

1> FX 2 *^i;$-ti-^. fiE-:)T> ^ 1 AtCeit 
n-5-tr>X«gitI S®{t-S.fi8^B£^^FXl. RO^, |g2 
(Da^SSB(C^n-&-t>X«^I SWf^-5m#fiE:9-FX 
I SrftJffl LT. 7 U 1 2 lcHlJin-r'^#A''f TXlKS?^ 
F X Srli3i-r * C t tJ^T^ -5>. 
[0 0 3 7] S2~04^#fiSb> R«:M;5:«3S 

UT^Jg^nxtri^. #^,??F^X> Y, XYU XY 

2. IXK 1X2. lYl. IY2, DXl. DX2, aU a2^«, ± 

[0 0 3 8] 0 2~04S:#Bg-r-5t. ^ 1 CDa^^BA 
fgl OTm8S/iSm->-;i'HgB2 5, 2 7<h> ^lO 

u-H«Ma52 9 1 t^-g■^T^>•^). micoms/'iK^ 

v-;!/ Fg52 5 . 2 7 \i. 2 5 SS* ->-;!/ H 

M2 7 m@S2 5CD-MdVN*-fyX^#gi# 

^2 1(;:®SML-, m^B2 5 cc»<tiitS*^m^->-;i/ Fg 

[0 0 3 9] m2<r)mmmB'b. w,2<DmM/m%>'- 

;l/HgC2 6. 2 8 ^2©U- H«ffi^2 9 2 

^T'l/i■&. ^2 0)ms/a^>'-;i'HSP2 6> 2 8«, 

«ffi^2 6t. m^->-;l/KM2 8 i:?:'^^. 2 
6©— Di75^*tf>±ae)a 1 4co-B{c®^Mb, m®S2 
6 (Oftfiffi*^m«->-JU FB 2 8 <7)-ffitCB^«frS«jt 

tuSoTVis. s£oT. m2G)««SBfem®eRate 

[0 0 4 0] miroU— KmffigB2 9 ^l<D«ffi 

/am->->'i' HSP 2 5 , 2 7 ^m^^nmm 2 5 tern 
mfi\zmmt^. ^ 1 u - f«««k 2 9 1 f±, ^ 1 © 

h'SC 2 5 . 2 7 tcdftn^-t >X«8it I 
STJVN'-f TXm^F Xil^-*|S]<OfiS|ffiE^J-F X 1 Sr^ 
DS-B-SetSfcaiiTs ^ 1 (DmM/'M^i^—jV FSB 2 
5, 2 7<D— aK»C«^6?KCBiBSt"S. 
[0 04 1] <i;ORft:«J(C«, mi®U-K®ffiHS2 9 
1«, ;\'-f7XfiS^FXW;^l6]Xtit^T^^fiStth> 

xtc, ie«Dx ifc'ttRinfcfiBtcfei'^T, ^i««« 

/mn.'^-)l\^^2 5. 2 7(D±i^ (iat'*3V^T) CO— 
aCJC, ||l©«ffi/'B«,->-;l'Hge2 5, 2 7(7)*gi;l3 



mmr^, m i cou- f«msk2 9 i am i (nmrn/m. 

^->-;UFgl52 5. 2 7 tl^-oa^mtLTfl^fiEbX 
fcckt^^U, S;^j:S^i:bXJl^fiKLXfcJ:t». SgfiDXl 

[0 0 4 2] CtllCj;0, ^1 ro«1i/SS»->->'l'KgP 
2 5. 2 7RWCmiCDU-Hm@gB2 9 Iwr^^tC^i;^ 
JK^^±»C, J«^gL 1 W^'^t LX^^^tlfcm 1 © 

-6-'S.P 0 t**g^^5i-X Y 1 755. A'-f TXmi?-FX©:^ 
|B)Xlc?IAmfci^^^lCpt*bX. ¥®^|a 1X3CMT5.J; 
o\Zl3.^, :^%m\Zii\/^X. 

n;/S:^lffiX*-:>XO° a±9 0° UATOlEHtC^S^I^ 

iP-^. w-mna itto" 1^90° o^^s 
wm\zio\,^xmM-&n^. 

[0 0 4 3] ±.fsmmz^\>^x. ^loq^'MP 1*^?. 
^mtt F >^;i/«jii^ 1 cD't''^,^^? 0 \z^wntzUi^ 
(SMiggi) XY 1 !c»oxggn^-t:>x«oft I s^s 

^L-fci^-^, -k>7.mat I Sti/K-f T7.m^FX{c¥ff . 
nc;&|SlX®mSiJ^^J- 1 X 1 A'-f 7X«I^FXtCSit 
i^S^^lRlYCDIi^SK^ I Y 1 ttC»«LX#A^Ct*^X 
H^^^i-IYKi. 0 3tc5^TJ:5tC. AWTX 
m#FXtll-<DSF!S]X®««igl^l1L(K^J'FX 1 *±DS 

-Brs. ^(Dfzif). m^^^Fxi^mmi^x. yj-m 

1 2tcenJ!)nt-'<€rA*'fTXfiS#FX«:li^-r-5Clt*^X 

[0044] mm&KDm'^. ^2 cou- h«s«C2 9 2 

tt. ^ 2 omffi/aStv-^l- HSP 2 6 , 2 8 $fl|j£-r 

2 6 izmmmizmmt^. ^ 2 © u - fsssb 2 

9 2«v ^2 0mS/fiSa>'->'l'KSP2 6, 2 8(Ci^tn 
*£5i-FX2Sr*i;^?-e^fi:MlCi5ViX, S 2 ©^M/M 

m->— ;p h*sc 2 6 . 2 8 (D—^izM^&oizmm-r^. 

[0 0 4 5] J:OM«^WlCti. ^2(DU-FmffiSe2 9 
2«. A'-1'7XeifFXro*|6]Xi:iS32-r-2)^atth> _ 
^;i^^Kl<Dcf'il>^Y*^e.. A'-f 7xm^FXW;^|6] 
XfC, S68IDX2fc'tt»infc:Ci:aiC*5l.^X. ^2C0«M 
'^-)V\^^2 6. 2 8 ©-gPIC . m 2 ® mffi/^ 
»v'-;i/KSB2 6. 2 8©i|iJ;OfeH-5i-{CMVi|S5tStl 

fc«#SL2^wbx. mn.mzmM-r^. m2wu- 
2 9 2 ttm 1 (r>nm/mm.i^-)v 2 5 . 2 

7 tl^— roS^lKi:bX}^^bXfeJ;i^^b. SJic-S^t 
b X J^Bx bX ct v'». 

[0 0 4 6] ;in(C<l:D. W,2<DnM/^%'^-)VVm 

2 6. 2 8S:O^II2COU-FfiffiS152 9 2«Pb'JC^I;s 

J^^ftL2 0>f-^tbX^^$nfc^2<D 

+-L^^p 2 i, mm h >^}v^msk 1 tcssan/t* 

•L-^V 0 t^^^<^5i-XY 2A^\ A'-f TXmi?-FX<D:^ 

rS]xic?i*^nfci^^j-tcMbx. ¥®^a 2x3sM-r-5<t 

[0 0 4 7] ±ffi«^{CiiOiX, m2<Dit''L>^P 2*^e 
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itJ^Ci^&I^YCDmSit^^i^ I Y 2 «h{c53^^L.T#A'5C<h;!?^' 
T^^o 1l«tfi!c5i^ I Y 2 Ji, 0 3{C^-rct5tC, /N^-fT 
XES^F X i:I^-C7);^f^i]X(DS^fiS#j5Jc» F X 2 ^± i; 

[0 0 4 8] ^lCDm®/'^^>^-;kh*gP2 5. 2 7fC 

*f-r^igi(^u-K®ffia$2 9 1 Rzs. m 

2coaS/i^M>'-;UKgB2 6, 2 8 tC*t-r'5^2(DU 

t/. m2cD2gm/iB{iatn^-fe>xm5ft{Ccfco. a'-tt 
xfiS^F i^[5i-:&ra]coa#^5j^Fxi. fx 2^41; 

Urc*36fi«?!lT'tS. ^ 1 U - KmSgP 2 9 1. RtX, 

^2c7)>j-Km<igB2 9 2\t,. ^*L-WiY(Dmm\zii'nx 

Eg^nxi^^^o Ccoi2MtcJ:nti. ^K^^SSAS. 
r/^2CDagmgB(DM*iC*5liT. A<7XfiS#FX<h 
l^-co:*rr^X(7Dm«tiK#J5£5^FX 1. FX2^^i;$-a: 

[0 0 4 9] igi-'S4tC|g*$nfcTMRm^[i, A' 

^TTsmn-mmmz 1*^^, a-t T7;^s#^«g2 1 

:7U-gi 2{c43tt^/t;i'^7/\'j7if>y'f X^l^i 

»^^B2 1fi, A'f7Xfi8#FXC0;^f^XT^fei|iM;^i« 

h >^;l'^mi^ 1 coifici: 0 t>:;^^ < Tt'^ -5;!^^ 

n-^T7.m^mmm2 i(Dmjj\^(Dm^^^\z. ^ 
^82 3. 2 4^jg^T§;i<t5^>t-e^^p z,(Drzisb. a* 

'1'7Xf^-^^S2 3, 2 4{r<i:'5>^U— ^1 2 — e>H 
^1 3PBlcDmm69i>3-h^^[pJjeT'5::t7j/^T^'5<> 

[0 0 5 0] ^?Stth>^;l'^^igl <hA*<7X#-^^ 
©2 3, 2 4<hCDK(DraPSIf^. TMR^Ib^SIISMfC 

fiiT^itTSi.^ ct 5 \z-t^rzisbizm^mmi>z^^^ z 
m^Li^^o tff^Li^mmtLTmmmzM.ih^rircmg. 

S:^tf^;a:e«. WtBFa1PB«, 0. 0 2 umSi±. # 
\Z. 0. 0 2MmJ!^±0. 3 MmetTt^lBH. $^fc« 
0. 0 2MmJEt±0. 1 5Mm*iS§CDliSHtT^c:^7&t 

[0 0 5 1] PBlPHCDffij&t, 0. 0 2um^mtU^h. 

TMRmmt)ii&rr^mmz$>^o ^kd-^-q. z:<d 

Gm'^^±^<f^Dm€T. 0. 3 um^m^^t. ^9J) 

[0 0 5 2] sAc, ±m<Dnm<Dmmiz:k^^x. n-^r 
xf* 2 3, 2 4 tt, y^)—mi2 <Dmm'Si<D±.m 



\z^m^tix\^^^f)^. z.n\zm'^-^ri^z.ht^<Tm\z 

[0 0 5 3] Mtr, A^yxiK#SI«^2 ni. -3S7!^t 
:7^^y^XyD-yg|$2 2 1 ^^g^T-So Z.(Dy^y^ 
>^>^n-:/aJ2 2 ltiA-r7X^#lii»S2 

LTi.^'So :7^^y^xyn->^gK2 2 17^^ 

43(.^T. >'?^y^xyD-ygB2 2 1 ^r^rn^TU 

^T'j>i^®ABS;o^«^?io i^^^fc^4g^ci^e-r ^ ;i ^ 

t^x^^. z<Drz^. mmmnm. hi.<\^mmi}ni:m 

[0 0 5 4] y^y^x':^o—y^2 2 ^a^m 

^^mmm2 if)^i^^itii.xi^^^^^(E>. ^igTMR^^ 
wmm^^y Y^cDm^Wiom^hvxmi^'^rzm'^. 

^y \^(on±h^ V ^ y ^ T.Zfu—^W^Z 2 1 

[0 0 5 5] ^fi^tt h>^^;i/5C!j:^^lCDtitS. >'^^y^ 

-3, /NW 7X^#i^agB 2 10*1^:0 ^/h$<iS^^n 
Tl^-So /N*-i'TX^gS^iga^Ji2 ICDifi^i, 0. 5 ~ 4 /x 

mS^, :7^^yi7X^n— :/g52 2 KDiHti. o. i--- 
2 umU&ti^n^. 

[0 0 5 6] $b{c. :7^-y/7xyp--ya52 2 1 

ai»i, 0. 01-0. 3;^m. iff^U<tt. 0. 01 
--0. 2 um. $^{C<?f^U<^i, 0. 0 1—0. I u 

m\zwc^'^ri^. ^<Dm\'mi^u< o\zi5,\i^^t^^i,^ 
&^^^wimi:mz^»^. :7U— ill 2(htf>HBi 

3^:OmmW>^3-N<Dfeg^tt7^^^i;:5o t^oT, TfS 
Mtl, 0. 0 1 /xmgS(^:T^cD75^*J:V^<. — ?^ai* 
7J>^\ 0. 3Mm^@x.^<h. ai:^;^^{g;TU;ta. ti;i?r^ 
7 xfiS# F X ^I^^T^^i^ <h ?i 0 /\ '^7 -tr > y < 

[0 0 5 7] 0 5ti^lC7)U-HII®gl5 2 9 imSm2 
C0U-Km@gK2 9 2OgiJ(D6BM^^-r¥®0T*^o 

iafc*5i'^T. m2\z^nrcm^U6^Lm-'oymigScMi^\z 

tS. ^ 1 CO U — 2 9 1 a 1 = 9 0 

^ . mgiDXl = 0<h7i:^fi[B(cBE^;^tXT^^^o 112 

cou-K®ffigB2 9 2cD^agti. m2(Dm^^m^m\:^ 

Tfe^o dCDS^tCfe, miO«S®AStK||2 0«« 
MBCDi^#tri5V^T. /t<7Xfi8^FXi(^— O^IoIX 
c^^gftfiS^fig^i-FXl, FX2^^i;$1t#^, 

[0 0 5 8] ia6tl^lCDU-K«Sg|$2 9 l&y^m2 
CO U - Kfl[ffigK2 9 2 <7)Jg(c:SiJcogEBSr^T¥®0T* 
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C^ITtt. ^ 1 CD U - 2 9 1 2 © U - 

SlYJcOfefcfiS) JcficB-rS. J10«-&{Cfe, mi (Dig 
mBA&c;m2CD3SmSBCDi^#(CcfetiT, A'-f TXfiS 
W-FXtl^— (D^FlfilXCD^fiSe^^^J-FXl. FX 2$ 

[0 0 5 9] 07«||l(D'J-H«SgB2 9 1X0^112 
(D'J-h'«ffiSB2 9 2(DM{CSiJcOES2:S^T¥ffi0Ta& 
HtiJV^T. S2{C^nfc«^gE^tPl-(D<«B&g|5 

t«Jt?tt, mi<D>J-Hm«iSP2 9 Itt, ;\'-fTX«^F 

X(D:^(6jX!:feS-fil|StC*5t,>T. ^l<D«m^Atca 
m2<D'J-Fmga62 9 2(±. A'-rrXfiS^FX 
(D;^lSlXJC$)-5fa#J®{C*5l,iT> m2(DiSm®B(ca»g 
mi<DU-K«ffig62 9 13a:tXm2<D'J— H 

msa52 9 2(D<4gtt, m\<DmnMA'Ei.nw.2<D'^m 

-So Z.(D^'^\Z%. al. a2>0° . <ifSb<«a 
1, a 2^5° <r>^m.Vm\'^}'^X. AWTXfiS^FX 
tl^-»^|fiJX(DmSE®^^^i-FXl. FX2$:^i;$ 

[0 0 6 03 HICDU — HmffigP2 9 1&Z/^2®U- 

HmsgK2 9 2<DEstcMbTtt. ai~07tcig^$ 

[0 0 6 13 0 8tt*:^?gtr^^TMR9S^<DgiICD*ig 
«SJ*^-r^0, ^9ttE8fCS^UfcTMR5il^<DiEffi 

»r®0. 01 o«-r9(Di 0—1 omzY^-otz^mm'c 

2$:^tr. 7^->^X:^/-f KS2 2«> 7iJ-ei2lC 
amegJCig^StX. ^■<D-Sg7!l^7 5-yi7X7'D-7'gB2 
2 1*flt^S. rcD:7^'yi7X^P— >''gS2 2 IttA* 
-fTXfi5#SI^)12 l75^i=>??mLTli^o 
7^-yi'X7'D-:/gl52 2 l/i^e.#A3n. y^v^T. 

;tf'f h*^2 2^aoT, xu-m 2icepin^ns. 

yp— :/aE2 2 1 Sr^^^TU >ySAB SlCfig^ 

s 6 51 o ii^^cfi![B^c6agT^ c 1 7>t-e$ <d^c 

'J T« 1 1 fc^^Wv' 3 — h35^5SSfe-r*0)*lBl®T 

[0 0 6 23 7 5u/i^X^O— :/gC2 2 Itt, 

A--l'7xmi!!.Sf»)i2 l©<@J;Dt)»E<, A*-fTX 

JS^^^S2 l*^e>?^ffibTVi^*^e., SKTMR^^ 
4, »M®M'N>> H<D^i^®D^^^i:LTffll>fc«^, 



[0 0 6 3] L*^*), X5-yi7X;y-f K@2 2(J. A'< 
7Xm#i5l*S2 1 <httSiJ<D)li/«£ 1/^-5) 7^ 
•y i7 X ^/-f H B 2 2 T XfiSI^K^B 2 1 i: ttgij 

[0 0 6 43 7 7-yi'X;y'f Ke2 2tt. AWTXfig^ 
g|«S2 KDA'-f 7Xa^FX(D:&(fiIXt32ML.T*5 
0, -^*i7^«yi7Xyo— ygB2 2 1 «:«)^bTti 

•So iSoT. 77-yi7X;yi' 2*^\ ^(D>Sgl5tc43 

i|ii^^5(D^^L;t*WgC5i-S:s 7^-yi7Xya-ygB2 
2 1 tUTfiJfflr-SrtjJi-tf^-S. '(D;tJ6, iSffiScD 

it^ltO h7<yi^tiS*"rsTMR3^^$»5e:t*«T: 

[0 0 6 53 08~I1I1 OtC7j^bfc5ISS0'JlCi3I.^Tt)> 

m 1 ® u - 2 9 1 tt, SI OT^ffi/JS^v—;!/ 

h'g|52 5, 2 7 ICgitnS-t>X«?3tt I StJVn'-YTX^^ 
FXtl^— i^lPlcDje^^^i-FX 1 Sr:£i;^-l±-5fi!:Sfc:*5 
V^T, S 1 <Dmffi/fiSm->->'l' 2 5 . 2 7 (D-g5JC 

s 2 CD u - HmisgK 2921*, n 2 

<Dm@/iKai>-;i- Kg|52 6 , 2 8 «r1#fiS;-rSSSM 2 

6 tcmaWtca^-r ^. m 2 <D 'J - HUagP 2 9 2 «. 
2 (D«ffi/«« HSK 2 6 . 2 8 lCggns-tr>X 

«SiEI S3&V\•'f7X^K#FX^:f^-:;^f^il(D^^#fie5i■FX 

2^^i;$-e-5fiBt:43ViT> m2<Dmffi/m^->-;i' 

0, mil-fiK^^FXI. FX2 (ia9#Bg) SrfiJfflbT. 

7 'J -B 1 2 fcBlSP-T'^^AW 7Xa#FX*li3^r-5 

[0 0 6 63 lai l(i*%BJtC'^-5TMR*^<DgiJ<D^ 

mm-^^ti^m. 0 1 2 tts 1 1 j-^ufcTMRi^^ 

<Dffi:^:»fSia. S13ttEI12<D13-13 
StBST*^. 0(C*3l^T, 0 1 ~ 3 tC^tlfc^figgC^i- 
i|^-(D«^gB^i-tCOt^T«, ll-<D#Sg?f^$r{^LT 

c:<D*liS«'im±. !fi«i4h>:ti;i^*]!gi«, 7 

U-» l 2> h>:^;W\'UTgl lRO^b'>h')ll 3 CD 
|liir«B$tlTti-5. 77->^x:*f-r K@2 2(i. XU 
-Bl 2 tMmzl^m^rcZ\^^^. yv'j^7.a^ 
2 2 tt, X U -H 1 2 tl^#:-C*S*t. /N'< TXfiS^^ 
»B2 1 tUSUBT^D, A-f 7XfiS^SI«B 2 1 (D± 

[0 0 6 7] S1CDU-K«S?$2 9 1 tt. mi®mffi 

/ast ->-;!/ Hse 2 5 , 27 tcssn-s-t >x«8g i s m 

A-f TXMW^FXtl^-:;^lS]CDmi^^^)-FX 1 
•&Sfi:SlC*5tiT, »lcD«ffi/fiS^v-;i'h*gS2 5. 
2 7<D-B6tc«ft«»Cjlii^-r-5. 
[0 0 6 83 %2(DU-Km)SSe2 9 2(1. m2(DttS 

/fis^->-;p HgP2 6 , 2 8 ^m^T^mmm 2 6 iw« 
mwicai^-rs. S2<DU-H«ffiaB2 9 2^. s2cd 

«ffi/fiS^->-;l' HgR 2 6 . 2 8 fC8Sn-5-fe>X«Si£ I 
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fik^FXl, FX 2 (^12#fia) ^^^IJ^UT. 7U- 
mi 2{c9JJn-r'<c^A'-l'7XJS#FXSr^^r-5C:i*t 

[0 0 6 9] la 1 4«*^H^tC^-5TMR^^(7)SiJ©|| 

1 (i, f> KS 1 3 , . h ^^JW/N- 'J 7"^ 1 1 'J - 

mi 2<nmizmmLrzmm^^-r^. /urxm^mm 
m2 myo-mi 2izmmv, ^^-yi^x^-r h*®2 

5-yi7X;tf-f 2H, A'-f 2 1 

[0 0 7 0] ^l(75U-K«®gP2 9 1«, micom® 

/jK^->-;uh-ge2 5> 2 7izmn^t>xmm.i sA^ 
/UTT.m^FXizm-yjfpKDmi^m^Fyii^^c^ 
■a-sfistcfeuT. ^ 1 a)mm/'mm->-)i^ Hgp2 5 . 

2 7 ®-ggicm^e<){c»^f -5. 

[0 0 7 1] m2CDU-K«ffigB2 9 2(±. ^2©^^ 
/m^iy-JU KSP 2 6 , 2 8 ^'MfiET ^mSM 2 6 izM 

^i^izmm-r^. m2ou-Hm«g52 9 2«. ^2© 
s jovN'-r 7x®#F X <?: m-:^m<Dm^fSi^i- fx2&± 
^. 2 8<D-'mzm.^mzmm-r^. c:nfcJ:D. 

fiEi)-FXI> FX2 (iai4#Bg) ^fiJfflbT. :7 U - 
SI 2tCE|JJ!inT^g^/\*<7XfiSI?-FXS:ii3^-r-5Ct*J 

[0 0 7 2] El ett^^H^fc^^TMRSgi'roSiJCDll 
i6SC3J<£:^-riEM»f®ig. 0 1 7 «0 16(017-17^ 

Itt. lf>K^13. h>^)l/-<>JTmi IRlSyV- 
mi 2(DmizmmLrzmm^^r^. /-^■iTT.m^mm 
Ji2itt. y^j-mi 2tmmzm^^tiTi,^^. 

v^T.-^^ KM2 2«. A'rTXK#SI#@2 1 i«!?«J 
0 > A--r 7XiK#^#^ 2 1 ©±fC«@$nTt.> 

-5. 

[0 0 7 31 mi®U-K«SgB2 9 1 tt. ^1®««B 

/iSm>'-;UKgC2 5. 2 7»cditn5)-fe>Xl|gS I St&J 
/N'-f 7Xfi8#FX<*:l^-:^fS]CDie^fi£^FX 1 

2 7 <r>-mzmM.^\zmm-^. 

[0 0 7 4] ^2(DU-h*«Sa52 9 2 ^2(Dmm 
HgP 2 6 , 2 8 fiKT'5«figS 2 6 JC« 



me^twMScT-g.. ^2 0'J-Hm^gB2 9 2fi. ^2 0D 

m.m/mm.>'—)v\^^2 6. 2 8\zmn^±.>y.mm.i 

S *V\'-1- ZX«S#F X i:l^-:^r6lOfi8^)5S:5i- F X 2 
i;S-a-^<iM{c43V^T. m2CO«ffi/€Sai>-;PKgl5 2 
6. 2 8C7)-gBicmme<)(Cil^t-^. ^ntcj;o. m# 
fiE^i-FXI. FX2 (016#M) LT, ^U- 

Mi 2(cPn»nr'<^A*'f 7xfi8#FXi&ii^f -sctTji 

[0 0 7 5] ®8~01 7tcS^t;t*2iS«sj{c43t,iTt>> 
|glRa^^2©'j-H«ffig52 9 1. 2 9 2tt. 05~ 

[0 0 7 6] lai 8fJJiaL;tTMRm^€:Sg;^diU^ 

xm^^tzM^mmmum^%^y \^(om^m. ^i9« 
mi s\z^\^tznmmm.^y v<Dw:,:K^^m^m\^x^^ 

ic« ^ T M R m^xmm s n;ttt*-ai u e sotgiaii 

[0 0 7 7] X7-r:5^4tt. ^^Jt^lSlffiffldtC ^-;U4 
1. A2^^V. 1/— ;KDS®dtAB S 4 3, 44 tL 
Tfijffi^n^. U'-;U4 1. 4 2tt2:*:(cSe>75:^^. 1 

{c; M^«8~l 0 nme^(DK;p$:^-r-5DLC#CD 
«S*«ABS4 3. 4 4<i:^cS. X7'1'y4tiAl203-Ti 

c^-eyi5a«:4 1 o©«®»rAi203. si02^o[)jsi«ifei» 

]!i4 2 0S:tS:^tfc-t^5-yi7«3g^^-c-S.^o 

—JU4 1.42 ®— 55*;tf4j^«0 f- l^- U >i^. X y 

z^TRomizm^^tix^^i), m^&^iikT5&um^ 

CDi®gg;5SABS4 3. 4 4 <»ii£SLfc^i:«Jca&-5. h 1/ 

-'j>i^. X'y5?TRo(aiiicssx7-r^^ffl!iffiJctt, m 
^&^mi^5izm^^nftmomiymm4 5. 4 a sex 

it^^O^^ 6(ca^$nfcilDttSL«S4 7, 4 8*^ 

[0 0 7 9] »€rji*5(i^5 tt. i?*® oai^e {c^if-r 
^^2(Dzy-jn^m^mi2x\>>^mi(Dmftm5 1 \ m 

[0 0 8 03 ^l©JKtt^5 lRZSm2<Dmmm5 2(D 



#M2001-307307 



10 V-y 



*^*^$nTti^. *:^Bgt-*3v^TH. insTJi^sn 
[0 0 8 1] m2(Dm\ims 2ii. /j^-^usBoMicisti 

Xm.m\yX^^±.ifl^. m2©«8t4IK5 2{i, MIC, « 
lW«tt^5 1 iOratC-f >^-=¥^-y/2r«oT. A 
BS4 3. 4 4CD^;^{C5it/. ^^tCiJl-^Tm 2 ©fiSi* 

[0 0 8 2} 3-f;Wa5 3fi. BlSy:^2CDfi8tt^5 

1, 5 2(Dm\zm^ix. m.ism'^^oym^^mm^mz 

[0 0 8 3] mmS 5ttmi&tD^m2 0>ffiStt»5 1. 

5 2 COm(n-i y 7'a)|*3gBir^«SnTV^S. 

5 5 OS® 2 5 2 3!>««;^ e)nT^^ 

[0 0 84] 5 6 tt, «»K 5 6 ttS^i?.^!*-*^ 

[0 0 8 5] 6ti, *^§gtC^^TMR^ 

^ 1 HIg 6 1 Rt^m 2 Oi>-;U Hll 6 2 tCSgjl 

■r-55iomb«S4 ?; 4 8»cSiBKsnTtiS (sis 
[0 0 8 6] 020 \t.mmMiSimnmi%^v Hoit:^ 



io\,^X. ^2 0fi8ttai5 2«. i^@5 2 5t. ffiSbJK 
ffiS 2 6 <h*^/uTl^-5. 5 2 5 ttSitS^jii^ 

:4^-;i-gB*'i«fi)cL.. ttUmffi 5 2 6 ttiffl8«8 5 2 bRXS 

w, 1 cDflSttw 5 1 ^mn-mzm-t-^^o tg i oisttBg 5 

-5. 3<;HK5 3tt£®®5 2 5B:0:«l!jfia®5 2 60 

t;j£-5*rSltClS{t;bTfiaatB&«:ff -SOT, S«)Ti§!Vi 

[0 0 8 7] 021 tt*^0JlC^^®a^-y h'ggO- 
gBS::^-riEffi0, 02 2ti04 1 \Z7n\^tcmM.^-j h'S 

H 8 ttS 1 8 ~0 2 0 *#iiUTi5i§«U;t*5l?^lC'e^-5 
[0 0 8 8] 's-y K^JtSS 7 tt, ^S»«-C/SS3gJ# 

#:7 3os#:^[fi]o-'S(c*sgESStc. pi;<^s^ 

1g-tr/^£-S^j«<?^7 l^flWtt. ^COpIi^ft:? icDTEtC 
»KeM'v-y H 8 ^^m-iTzmm.iifS.r>X^^^. 
■ [0 0 8 9] nri##:7 1 tt. 3tJ##:7 30ft^*[Jgttll 
tB&^frLTfrO^^ 2 ':>(D^mWn 7 5. 7 6 
^t: 7 3 e.fflin/t>ffllc43 liT^1-<BiJ#gP 7 5. 7 6 «r]g^ 
-r-Sltfit? 4i. m.W7 4 0BS4^5^SB*^e.^1-ffl'J#SP7 . 
5. 7 6tCIISJFff-rs<fc-5»CMatTtiT5feffl*ei«<i: 

vtz^^wi 2 t^m-r^. 

[0 0 9 0] 2 0«K4'^gKtC«. ^m^7 3 

nXt^S. ^©i^affl3!ie7 7{CJ;0, 3£i#«:730g 

s^A^es-i^H-7 2'v?ta:^*^Gxe.n'5. 

[0 0 9 1] f^^M- 7 2 OTBJcSmaa'N-y H 8 v 
tt, ^^miiim^mf}m¥l'7 4<D:^[ii\zU^J:oiz. ^ 

[0 0 9 2] 02 3fi*^^lC€R-51BftT=-<Xi'SigO 

gWi. aa^-y h*^B9 t. fiS^T^^- X^lOt^^ 
tSo m.m.^y FgM9tt0 2 1, 2 2lC0*bfc=bO-C 
fe^. fish's -y H^B 9 ta:> -^-y H^if 7 
<a:M^*?)^gl 1 (cJ;oT^it^n, Ti-'O. iSKi^tl 
•5. ^M^-y KggOlfl^m^'\-y K 8 tt. 'N-y 

ss7(c<toT5:}t^?n, fisaT^-cxi^ 1 o(Dmmm 

[0 0 9 3] 1 0*t. S^b/^SV^igftSa 

IC^O. ^EnAlcr);^l6]tc[5Ii^Sg|)j$n-5>i:. 1?^!^^ 
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isf)&mi 1 izjzK), mm.'f-iT.^ i o w^;5-fsib i ^tz. 

-5. 

[0 0 9 4] ffF*LUSfefig0«S#BgLT*^W© 

y:®^ics-3a»T. sn^T^na. s^w^p-^tt^ 

[0 0 9 5] 

'v y h\ fish's K«gSt«ia7"-<Xi^«S$tl#tt- 

(b) ^u-atcEnJa^Eti^/N'-f Txa#$ii^L»^ 

[SI] *^?^JC^-5TMR|g^(D-|tSS«»I^S5-rMffi 

[0 2] 0UcS^L.ytTMRm^©gB:JJ-l£:^¥ffi@T* 
-5. 

[0 3] 01. 02»C^LfcTMR*^CDjEM»fffi0-C 

[0 4] 0 3 W4-4^(c:iQofclW®iaT*.5. 
[0 5 ] *^a^tC^^TMR3il^ tCiSlt-Sm 1 CD U - K 
ttffiSBjftt/^ 2 W "J - KmffiSC<OS"JroEaS:55-r¥S0 

[0 6] *^BJ(Cf^-5TMR^^JC*5tt-5mi WJ-K 

[0 7] *^H^{C^-5TMR^^^(C:fett-5||lCDU— H 
HSgP&U^^ 2 © 'J - h*«ffigl5©M(rg'J©iaBi£S^-r¥ 
B0T*-5. 

[08] *!^?^fC«KSTMR^^=^<DgiJ<D||Jge^$S^r^ 
[0 9] 08lc^LfcTMR*^^©a5ii-ffi:*:3F®0-^i& 



[010] 0 9 010-1 O^tCj9ofc»f®0T*^. 

[011] -4-%m\zm^TURm=i-<r>-&\zm(Dnmm^ 

[012] 011 (C:S^bfeTMR^^OiES^ti0-Zr* 
^. 

[013] 012©13 — 1 3||tI»o/c»fB0T& 
^. 

[014] *^ig(c:'^^TMR^^©S{cgiJ®^IMfi»I^£ 
[015]'014©13-1 3mz^r>tdisimm-v$> 

•5. 

[016] *3iBj(c^^TMR^T<DMtCSiiOD3IMCa|^ 
*-riE®»f®0-t?a&-5. 
[017] 016O17-1 7i»(c:j»o;tW®0T$. 

[018] ^%m\z%^TMRm=?-^m^^\^m^t.i, 

[019] 018 \z^vrzMmM.%^-j v(Dt!ui^mmm 
[02 0] :^mmz%^Tu-Rm^^m^mvm^ii\^ 

[02 1] :^^m\Z%^m%-\-j H^M©-SI55r^-riE 
[02 2] ^%m\Z^.^m.%^y Y^m<D—U^^tiE 

S0-ca&^, 

[02 3] *%?g{r»^fi8mT'H'Xi'^g©;B^^M3: 

Wics^-r07?a&5. 
[^#®IS?g] " 



1 ^fiStt h y^jv^^m 

1 1 , h>^)V;v}Tm 

12 7 U -@ 

13 lf>HB 

2 5.2 7 mi (D«ffi/flSa->-;P HS5 
2 6. 2 8 m2<0«S/jKSL->-;UHSI5. 
29 1 HlW'J-Kftffig? 

2 9 2 »2©U— K«ffigB 

A mi <Dmmm 

B m 2 (Drnmm 
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[US] [019] 
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[132 0} 

mi 8] 
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[02 3] 




(72)fBBJ# m F^-A(#^) 5D033 BAOl BB43 

«Ml5+^EB*<§-Tai3#l^ T^-f 5D034 BA03 BA04 BAGS BB08 BB12 



